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Description 
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fabric particularly useful as a wiping cloth. 

Background of the invention a - iuitv oracticed bvvirtually everyone, whether at home, at 

Piping surface - «>^^^"SKSSSJU-ng 

[fl Economy (i.e.. low cost per us * ; ™ t0 aairfng by foods, grease, and the like. 

Brief summary of the invention ^hstantiallv isotropic web of lightly entangled rayon staple 

The fabric of the invention comprises a f^X'^Jji 0 ^ uni f or mly distributed throughout sa.d 
fibers containing a * 

— to stainin9 - and softness or 



characteristics. 



S, e „ 9 2 i i'JlSW oS^X^nder, o, adhesive binder dieted ,n en 

intermittent pattern. 

'""fT^"^' SdTXrtion of one form of apparatus suitable for prodding ft. fabrics of the 
2 is a photom*rograph. .Hglnally «ken a, 5 x with incident light of one preferred fabHc c* the 

B£ i 3 ; S SSSSSSSft S ss S o. *. «*. o. -amp,. 4. 

Detailed description of the invention . d Qnt0 a liquid per vious 

Referring first to Fig. 1, a random la. web ,10 ^frayon stapw ™e ip f ^ un(Jer g series 
support member, such as an endless woven belt 12. The bert 12 came jg ^ f fom g 

of high pressure, fine, essentially columnar jets of water s J "'9 n pr h th of trave , of the belt 12. 
manrfold P 16. The ]ets 14 are arranged in »^-P^J^7^p < S?^ inches of mercury (16.93 to 
Preferably, there is a vacuum means 1 5 ^^f^^^S^S^n^viniBr each row of jets 14. The fibers 
33.86 kPa), beneath the belt 12, ^* *° 14 P aSS6S thr ° Ugh the 

^wss^^ « 2? the belt 12 over a vacuum 

Sewaterlng station 20, and *en Pro ce ^ for rearrang ing/entang.ing 

so Evans, in U.S. Patent No. 3,485,706, des ?"b e * f m P !^ 

50 fibrous webs by carrying such webs on a , woven bert under a senes J^J^P Qcess of this invention , 
2S£SS»» d«^Sem^ by this invention is much less than that 

of jet pressures of from about 200 to f 0 "™ JSTS « 50 per liner inch (2.54 cm). The 

orifices, with the orifices being spaced such that there a ^ b ° u J ^ er e web is usually positioned 
orifices are usually about 0.005 to 0 007 nch (0.13 t W L^w J web speeds of from about 8 to about 100 

£2 $£i%tt¥^Si^^2% * • — 5 ounces per square yards 

(152.6 to 1526 g/m 2 ) are conveniently P^mwjJ. s l rti fcondltioris i n specific cases is dependent 
The Examples below •"•^^"''"^^S^uwalty require more energy to entangle 
upon a number of interrelated factors. For c f ori J ce s Also, the number of rows of 

iK^dStf^^ »eb 1— «" — d ^ 
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Examples, rea.ireon.yafew rows o^ 

The 3 orthe art to select specif ic -.*mg«* ^^£ig^Zlia^ are made to web speed 
is maintained between about 500 and 700 » P* to ^ , 

,o pWup roll 28 mounted on a rota ab le f^^^Rm a smooth rubber surface and the top roll 24 
of aqueous resin binder compos.t.on 38. Jhe U P r0 " £ d Jhe jck _ up ro || 28 picks up resin binder 
has a steel surface, which may be smooth or J ro||s 24 , 28 . 

Composition 38 and transfers it to the web 23 at ^e n 'P^ e ™° . web 39 is tnen subjected to 
After the web has passed through the Padder 25, ^ ™™ ^ the resin bin der, and 

,5 elevated temperature, as by passing around a se giving ^^^J a conventional wind-up 42. 
the web 41 containing the dried and/or cured °'" der ,s J 6 ' " ° P"*™ ' was desC ribed above. However, 
Sta not essential to dry the web prior to the -PjortonJ ^"J^ application is obtained by 

one-half inch up to about three ^e fiberTused are predominantly rayon, e.g., at least 

otherfiberssuch as polyester staple fibers J^J^rt kirtW weight per cent rayon, 
about 70 weight per cent ^^^Z^^^S^tt^ compositions such as acrylic 
The resin binder composition can be the con J°™° n ,_ t _^ es carb oxylated styrene-butadiene rubber 
latexes, polyvinyl acetate latexes, ethylene-vmyl acetate ££3* ^ t0 ^ta in ing. One important 

iaSxes Srthe like. Acylic latex binders "J^J^^nT^ composition will usually be 
difference compared w.^ 

quite dilute, e.g., from about 1/2 to aooutoweignH aDD | v ing to a wet web. 

I dry web. Slightly higher solids ,Jf s 2 smJltamount? e g , u? to about 10 weight per cent, based on 
The amount of resin binder employed is z i small a '^"J "J^ ^ at is suffic ient to impart wet collapse 
weight of fibers plus binder. The m.n.mum amo V n VL h ^ to a decree on factors such as weight of fabric, 
Sncetothefabri^ 

presence or absence of polyester, P°'VP °P^ e ' ° r ™ ^intended, and the like. The amount of b.nder 
bS =3?£3£ S S5!SSt b o, 10 weight per cent, based on fibers plus 

bin tn important feature of the fabrics of the 

tensNe strengths are not more than abou t three .and ^J™* the starting web 10 . 

the cross direction. Such isotropicity is obtained by ^^^^T^ by us ing a "Rando Webber" 
tus the Sarting web can be produced by air laying i by £^J~^w7iW7ao : and 3.895,089. 
or a dual rotor as disclosed in U.S. ^S^^ff^^S^ their absorbent capacities. Their bulk 
The fabrics of the inventor .an, 'Ji^^^^i about 0.13 grams/cc. 
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The fabrics of the invention are relatively ™«l'~~\ 0 about 0 .13 grams/cc. 
densities are usually within the range of frorr » about 0.07 to 
The examples below illustrate the invention. 
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^SNim 1.5 denier. ™ »"* <^ SEES* 
and fed to a random air laying unit which ^?^, a d ^^J 0 ^^ P mon ofllaments. It is a dual layer 
web ontoaformingbeltwovenofaoi^ ,nc ^^^^^^ per inch (2>5 4cm), and 32 
fabric having two superimposed layers eac ™f '"f *t h w ^ repeating 
shute monofilaments per inch ^^^^^^^^ h liable commercially from 
pattern: under two, between the two. over .two, btfwaen the w , ^ 
Appleton Wire Division of Alban Ylntomafto n I as [ v P e e ^; 0 was pass ; d under a water weir to wet the 
Using an apparatus similar to that shown , in Fig. 1 -T e w ^ jnute £ nder 12 orifice strips, each of which 
fiber, and was then carried at a speed of 23 varfaj 21 m) per rmnu ^e ^ AJff? 

contained a row of holes, 50 holes ^^"J^'^Mpa (0.689 MPa) for the first three strips and 
(50°C), was jetted through the holes in the orifice strips ax m»p 

600 psi (4.14 MPa) for the remainder. nassad over two stacks of steam cans 

t0 ^SST^SSSS^^ - ™™ «™ - ssure ' 

binder formulation was impregnated in the web: 



3 



EP 0 084 963 B1 

TABLE I 
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Component 
Water 

Acrylic resin latex (1) 
Antifoam agent (Y-30) 
Wetting agent (NS-5199) 
Diammonium phosphate 
Ammonia to pH 7—8 
("National Starch 4260, 51% solids. 



Weight 
360 Pounds (163.3 kg) 
30 Pounds (13.6 kg) 
0.1 Pounds (0.045 kg) 
1.4 Pound (0.635 kg) 
54 grams 
As required 



^'National ouiwii ' ~ ■ - - . 
2 5 in Table III. 

SN1913 rayon staple «■« « ""a 1 " ^^Trouah a ToSSbl.n«r and fed to a random a.r laying 

formulation was impregnated in the web: 
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Component 



Weight 



so 
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Water 

NS 4260 acrylic latex 
Antifoam agent (581-BP 
Deceresol O.T. spec. t3) 
Diammonium phosphate 
Pigment-lnmont Yellow N2G 9883 
Ammonia to pH 7—8 



380 pounds (172.4 kg) 
3.9 pounds (1.8 kg) 
0.2 pounds (0.091 kg) 
1,4 pounds (0.635 kg) 
0.15 gram 

0.33 pound (0.15 kg) 
As required 



65 



The wet pick-up of the binder composition is 
contaKhe binder composition was then , passed o y er two s acks o dry ^ ^ go 
was operated at increasing pressures ^^J^^t per cent, based on weight of fibers plus 
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characterized by two series of bands 50 and 52 tna *a re suDsrair i y w * indiv idual fibers are all 

mos?dear.y inFig. 3, each band in bo * * e "^^^^ 5* in which the 

substantially parallel to each other, ^.ch segmente ^em je w, g^ ^ ^ 50 j nter s e cts an 
randomly entangled. These regions 54 occur ^[^"13 intervals between the individual bands of 

"""™S rS£T5lM«. rspre.enta.ive properties of the fabrics of 6xamp.es 1 and I 



TABLE III 
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Weight grains/yd 2 (g/m 2 ) 

Softness 0 ', grams 

Bulk, mils (|im) 

Dry tensile* 2 *, pounds (N) 
MD 

CD 

Elongation, % 
MD 

CD 

Wet tensile* 21 
MD 

CD 

Absorbent capacity, % (3) 

, Absorbent time* 3 *, sec. 

Wet abrasion* 4 *, cycles 
bottom side 



45 } Launderability* 5 ', cycles 



Example 1 


Example 2 


875 (67.8) 


875 (67.8) 


65 


25 


20 (51) 


30 \7f) 


18 (80.1) 


16.4 (73) 


13 (57.8) 


11.1 (49.4) 


20, dry; 20, wet 


36, dry; 34, wet 


80, dry: 60, wet 


88, dry; 70, wet 


8.5 (37.8) 


8.2 (36.5) 


6 (26.7) 


5.8 (25.8) 


850 


930 


1.6 


1.5 


500 


479 


25 


5 



"Standard "Hand,.*^ 
21 sample using a 3/WiJch (0.95 oml slot. Martin *reMon » > |&ampl , asampletestedman 

K then .leighed. Absorbent capacity is calculated as follow. 



wet weight-dry weight 
X100 

dry weight of fabric 



so o o- k/-7->RvWBB cm) sample, using a 5 pound (2.3 kg) head weight. 

60 ("Standard abrasion test on a 3xfl during the water jet entangling step. 

"Bottom side" refers to the side adjacen it to ™^™ ,n « complete agitated wash (for 10 minutes .n 
"Wash durability-each cycle in the wash durab. ^^J" ^^JJm water-about 100°F (38'0), and 

hot water at about MOT (60X) conta.n.ng deter ^™ Jj^J^ load of , a undry. The fabric 

spin cycle in a Maytag home wash.ng machine containing an e.g v 
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used, with the sample size being al t leas J 13*1Bin cnes 10 and 24-hour 

s 10-minute wash cycles. gg 

The fabrics of this invention ^ a Y e jgu?g C |^''^bow m Hlustrate °he Tjw^ert^cornWnation^c^ ^ j^f/ 
wiping cloths. The data presented in Table HI, ^^yiity^^nderability) exhibited by these fabrics, 
absorbent capacity, abrasion res,st f" c «'J"JJSs resist staining by foods such as catsup, mustard 
w Simulated use testing has demonstrated ^^^ T ^ti^ up such materials, the fabrics raise 
ccSee. and greasy materials so that wh « n n ^^sSe ?abr « excellent** use as wipes in places such 
dean with A. or no ^^f^SSS^S^ 2 Scream counters, wherein It is advantageous for 

MKSS^^ left aft er wiping (o, more precise,. 

T^ absorbent ca^ . gravimetric absorbency tester 

site. The apparatus comprises in comb .nation. d so|ely by wei gning means; 

A vessel for containing liquid, said vessel i Demg i * hw wei g hin g me ans; 
indicating means for iretTeVrfacS including said test : 

A test surface to receive a 
Conduit means operatively connecting said vessel to 
said vessel and said test site; and 

Means for vertically positioning said ^ d for determining absorbent capacity and take-up or 
The liquid used was water and the i test surfac e usea Tor ted t0 the vessel, 

absorbent rate was a flat plate with a point source or nqw h a 6 

To determine the residue left after test "^^.^of th.g|^ Ao^anlKyof 

centimeter in diameter circular test area «r«niscnbed by e graove ^ ^ ^ ^ wgs „ 

water equal to 50 per cent of the calculated absorbent wpa city -mm esp speo imen holder 8 

?hl tesfarl Thespecimen (10 centimeters « ^^rTa containing the water. A contact 
centimeters in 

pressure of about 3.5 grams/cm wa& . determined. 
„ JTSiSiS^ tMSow ,„ Table « 
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TABLE IV 
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Absorbent 
capacity — % 
(weight of 
water absorbed 
divided by weight 
of fabric) 



Absorbency 

rate — 
gm/gm/sec 



Residue, 
gm. 



Example 1 
Example 2 



660 
790 



0.11 
0.11 



0.01 
0.01 



fo, eompanson purposes. m teared va,ues .or severe, o*er types 1 w<pes are dismayed Wow In 

Table V: 

TABLE V 



55 



Absorbent 
capacity — % 



Absorbency 

rate— 
gm/gm/sec 



Residue, 
gm. 



60 



65 



Paper towel (bounty) 

Woven terry towel 

Scott paper (toilet 
tissue) 



880 
485 
690 



0.17 
0.07 
0.13 



0.04 
0.02 
0.23 
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1.5 denier) and 30 weight percent ^^^L'JE, . 
ias 600±10% grains per square ^<^ 1 ^^ plain 1x1 single layer weaves woven of 

Two different forming belts ^ e use J D ° siz es were as follows: 
monofilament. The thread counts and monofilament 



TABLE VI 
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Warp 



Shute 



Threads 
per inch 
(2.54 cm) 



Filament 
diameter, 
mils (nm) 



Example 3 
Example 4 




steel. 



25 



Miune linear ».v.w r -, " * n 

'^- ,d -" ,,,^ * ,,,,,, " ,,,, ' 

274 & run *ro U ,h a bond*, *- **«■ *<"" *• *— " »* 1 " 

18 mils (457 »m) wide. The top roll SSSJrE aopped to a gap of 1 or 2 mils (25.4 or 60.8 pml. A 

formulation was applied: 
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TABLE VII 



Component 



Weight, pounds (kg) 



Water 

Diammonium phosphate 
Anti-foam agent (y-30) 
Acrylic resin latex (1) 
Deceresol OT 



434.7 (197.2) 
0.75 (0.34) 
0.01 (0.005) 
14.85 (6.74) 
0.45 (0.20) 



WRohm & Haas HA-8. 



we, pidc-up was too # P- «** ^^ZSttZZ "3* £ tK 

*" fTtwo — -ad -Y similar physloa, P-openles. Representative F*— P»P— » — " 

below in Table VIII: 



50 



55 



7 



10 



15 



20 



25 



EP 0 084 963 B1 

TABLE VIII 

Weight, grains/yd 2 (g/m 2 ) * 2 < 47 ' 4 > 

80 (2) 

Bulk, mils (mm) 

24 

Softness, grams 

Dry tensile, pounds (N) 15 (66.7) 

CD 11 (48 ' 9) 

Wet tensile, pounds (N) ^ 

. CD 8 (35 ' 6) 

Dry elongation, % . 

MD 30 

CD 85 

Absorbent capacity, % 660 

Absorbent time, seconds 1 - 5 



(The tensile tests were carried out on 4> :6 inch ^^^^^^^4.^^ 

h ^*%tn ho a^ e " the fabrics have the same basic 

30 Si^Yti^iB-mp.. 2, differing only in sca.e. 
Claims 

35 I.Anonwovenfabriccornprisingasub^ 

said web having regions of W of binder being sufficient to 

binder substantially uniform ly d.str.but ed 1 ^^^^l^^ bands that are substantially 
resist wet collapse of said web, said ^SSTO 1 ^,^^^ segments in which the individual 
m perpendicular to each other, wherein each band n ^JJJ^^ * itn re gi ons in which the fibers 
40 fibers are all substantially parallel to each °^ h ^ Sne series intersects an 

r n r d n u d ^a« 

45 said web having regions of lightly entangled f^^'^^^JS of binder being sufficient to 

Under substantially uniformly <^^^^^^^^S^m bands interconnected by a 
resist wet collapse of sa d web, sa.d fabnccom^ 

series of generally paraHeh serpen ^^^ff^b^^ series contains segments in wh ch 
so mirror image of its ^, a ^ ent ^'^L ^ a Hnear or a curvilinear unentangled manner, wh.ch 
lengths of the individual fibe « are 

segments alternate with regions .it band^f toother series, and wherein at regularly 
ZSS^^Z S5nS»"^ ^ there are rounded openings in said 

55 ^tlhefabricofCIa^ 

weight percent, based ^J^^^^JSS the binder is an acrylic latex polymer. 

4. The fabnc of any one of Claims 1 to J*«n nn randomly laid web of rayon staple 

5. A method of making a nonwoven rfffe^enflally columnar jets of water at a 
fi0 fibres on a liquid-pervious support member under a ^ of fine,^ ? a S in from 20 to 25 rows disposed 
60 pressure of from 200 to 700 psi (1 .38 to 4.83 MPa). J^"ViSn?Wng 30 to 50 jet-forming orifices 

transversely across the path of travel ^"P^J^ ™ to™ 2Ert over a vacuum dewatering 
per linear inch (per 2.54 cm), >>^^JS^^i^^^S^ web in an amount SUffiCient 
65 he-'wSSr^^ 
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• * Mr,,;™ rans after leaving the vacuum dewatering station 
web optionally being passed «^ • ^jJ^lShf Ser eTch row of water jets, 
and/or a vacuum slot optionally being Positioned *rect'y una {Q17t0 MB |tlltl) m 

6. A method as claimed in Claim 5. wherein the onfices ; are u u be)ow ^ q 

" ^ os^S a wiping doth of a fabric as defined In any of Claims 1 .0 4 or 8 or made b, a method as 

defined in any one of Claims 5 to 8. 



Patentanspruche 
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, ungewebter Stoff, der ^ 
wobei die Menge Jindemittels ausr^,chend ^ 

widerstehen, daS der Stoff rwei F^^^ ^ jn denen die einzelnen 

zueinander verlaufen, wobei jeder S treife «n in be a d bej die S egmente mit Bereichen 

Fasern alle im wesentlichen P 3 " 11 ^,^ 61 " 8 "^^^?"' obe i diese Bereiche dort auftreten, wo ein 
abwechseln, in denen die Fasern zufalhg l^^ n ^e^Seu%o\ Q e schneidet, und daB an 

aufweist, dadurch gekennzeichnet, daB die jiahn Be"'"" * mil g? r 9 , , h gSj Qber die Ba hn verteilt ist, 
Menge eines klebenden Bindemittels a^st-das inv ^Sn^Sen de?Bahn zu widerstehen, daB 
wobei die Menge desBindemitte^ a „ in paralleler 

der Stoff eine Folge paralleler ^.;«erform.ger n S t « d fe w ^^; r % e er p entine nstreifen entsprechend dem 
faserformiger Serpent menstrerfen ve^ £££JL* beider Folgen Segmente enthalt, 

SpiegelbilddesnachstliegendenStreifengekrummtist,aa»jeaer krii(T , mte unV erflochtene Weise 

fn'dlnen die Landen der einzelnen Fa f_ rn J!^ 
35 angeordnet sind, wobei die Segmente mit Bere.chen "jg^'^erMge einen einzelnen Streifen der 

±^^™^£^Pfr"T° *" e,nMlnen s,rei,e " 

beider Folgen gerundete 6fmungen in de ™ f*°* Berejch 

B '" d rS nach einem de, AnsprOch, 1 bis 3, dadurch gekennieichn... daB das Blndemmel em 
Acryllatexpolymer ist. ..,„ut„ n ctnffes aekennzeichnet durch folgende Schritte: 

5. Verfahren zur Herstellung " ne V„TZ?e?de?^ flussigkeiisdurchlassigen 

^ FQhren einer zufallig gelegten Bahn von ^f s «'^ & einem Druck von 

Halterung unter einer Folge feiner, im wese"thchen sau ' enfo ™^^ h a en uer Qber der Bewegungsbahn 
200 bis 700 psi (1 .38 bis 4,83 *^J^J » b fdende Sngen pro laufendem Inch (pro 

der Halterung angeordnet smd und sich ,30 lb. ,50 Strahw ww a Vakuumentwasserungs- 

2,54 cm) befinden. FOhren der so 9e b '' d ^ 

m station, flW*E«^ widersteht, und Aussetzen der 

Bahn in einer Menge, die ausreicht • ^J*™".^™ w die Bahn gegebenenfalls Qber eine Folge von 
Binder enmaltenden Bahn emererhohten Tempe a^ und/oder ein 

Trocknereinrichtungen nach Ver assen f^J^l^ ^ 
Vakuumschlitz gegebenenfalls direW w er ^^^^SSSS^ einen Durchmesser von 
• OOofiKSTS \TZ^t^£lie Bahn 0,5 bis 1-V2 inch (1,27 bis 3,8, cm, 
unterhalb der Offnungen positioniert vvird. da g der Bindergehalt im Bereich von 

„ und/oder daB der Binder ein Acryllatexpolymer i *. der Anspriiche 5 bis 7, dadurch 

gekeSc^^^ «~ ^ 

Fa T£t^ : i is 4 oder 8 oder her9estel,t nach dem 

Verfahren nach einem der Anspruche 5 bis 8 als Abwischstoff. 



55 
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Revendications 



"I! Etoffe non «. — -I una ^^^S^^S^ SSKS 
cararterisee en ce que ladite b^ sens iblement uniforme dans ladrte 

5 Sntient une petite quantite d'un de ,adite band ,?* '^S? 

bande, la quantite de liant etant suffisarte P our r f J ' demerit perpendiculaires I'une a I autre, 
comorenant deux series de bandes fibreuses qu. sort JJgJJ 1 JJPJ les fibres individuelles sort 
Se bande dans les deux series 

toutessensiblemertparallelesjes^ 6tablies a ,<endroit o& une bande 

„ es fibres sort enchevetrees de ^fJ^S^uS 

individuelle d'une serie intersecte une ^. , ( ™J^ ,e ^ menagees des ouvertures dans ladrte etoffe 
esoaces entre les bandes individuelles des deux s «" e ^//° n „ t T « de flbres discontinues de rayonne. 
eSP3 2 EioSe non tissee comprenant ba ^ enchevetrees et ladite bande 

caracterisee en ce que ladite bande 1! ^^^^^ i ^\^ a mmA uniforme dans la total te 

« contient une petite quantite d'un l.ant adhesrf dl ^^ J^JJJJj I'aplatissement a I'etat hum.de de ladite 

" deTadSe bande, la quantite de liant etan t tuflta » PJJJwrLlSL reliees entre elles par une sene de 
bande, ladite etoffe comprenant une ^^^\S^Sb bande en serpentin s'incurvant smvant 
bandes fibreuses en serpentins sensiblement Para'ieies, b d des deux series contenant des 

une imaTe syrnetrique de la bande * en *^ sur un mode lineaire ou 

2 o segmente dans lesquels les longueurs des fibres jf^'J^e. dans lesquelles les fibres sort 

20 Sgne non enchevetre, ces ^J™^ 

enchevetrees de facon fortu.e, _lesd.tes y^WJ'JgJ™ a de8 intervalles regulierement espaces entre 
.serie intersecte une bande mdividuelle d une "JJJJJ^ arrondies dans ladite etoffe. 

25 1 « sssas: r ras: da ns ,aque„e , e « - un 

latex acrylique. . . . , consiste a installer une bande forturtement posee 

5 Precede de confection d'une etoffe non tiss ea, qu nc ux | iqu ides sous une sene de jets 
30 defibres discontinues de rayonne sur un . ^J^^S^S^L ertre 1.38 et 4,83 .MP. £00 £ 
fins d'eauessertiellemert en forme ^ par ^ au sens du tJJJJ * 

700 psi), lesdits jets etart disport e 20 a 2 5 rang ( „ nea , r e) ft 

i/element de support et on prevoit de 30 h 50 ormces tc . m dg d . sn dratatlon sous vide; i 

transporter la bande ainsi formee surlesuP « «i dessus ^ bande se(jh6e une quan t, te 

Sa^r « «*» ~ fente 1 vide facu,tativement 

"stalle. directement sous cheque orllicM orvt un diametre comprls entre 0,17 et 

e, 10% par rapport au polda des Pj»» "it^ou ron factlonn«. par u n pro<^ salon I'une 
8. Etoffe salon I'une maanwrn d'environ 30% de fibre, dans lea fibres 

rat's TZttZiSEssxz - - - . — - - — * 
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